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Abstract 
This article summarizes the arguments and counterarguments within the scientific discussion on the laws of 
developing the theory of energy efficiency management of the national economy. The study’s primary purpose is 
to develop theoretical and methodological tools for analyzing the patterns of development of the theory of energy 
efficiency management of the national economy. Systematization of literature sources and approaches to solving 
the problem of developing the idea of energy efficiency management of the national economy has shown a need 
to update state energy policies, strategies, regulatory and legal support for the energy sector’s functioning. The 
urgency of solving this scientific problem is to intensify research on the development of the national economy’s 
energy efficiency management theory. The research on the laws of development of the theory of energy efficiency 
management of the national economy in the article is carried out in the following logical sequence: the 
systematization of literature sources and approaches to study the theory of energy efficiency management of the 
national economy, bibliometric and trend analysis to further identify basic theoretical principles and stages of 
energy management theory, the efficiency of the national economy. Methodological tools of the study were 
methods of logical generalization, comparative analysis and trend and bibliometric analysis - to identify patterns 
in developing the theory of energy efficiency of the national economy; the study period was chosen from 2000 to 
2020. VOSViewer v.1.6.10 toolkit was used for bibliometric analysis, Google Trends for trend analysis. The 
object of the study is a sample of 48,888 publications and 21,725 search queries for the keywords like energy 
policy, energy efficiency, sustainable development based on scientometric databases Scopus and Web of Science, 
as well as Google Trends tools. The article presents the results of trend and bibliometric analysis of the 
development of energy efficiency management theory of the national economy, which showed that today the 
relevance and interest in the development of energy efficiency of the national economy is only gaining 
momentum, primarily due to the transition to a new stage of carbon neutral development. 
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1. Introduction 
Stable and promising development of the national economy is possible with the efficient functioning of the 
country’s energy sector, its maximum independence from imported energy sources and uninterrupted operation. 
To date, in Ukraine, unfortunately, none of the above conditions are met. Current research areas for the last ten 
years are: search for alternative ways to reduce energy consumption with constant production capacity, analyse 
the efficiency of renewable energy sources in levelling traditional energy sources, and analyse energy efficiency 
as the main determinants of reducing carbon emissions. Thus, our study aims to find relevant working concepts 
in the energy efficiency management of the national economy for further formation of the idea of transition of the 
national economy to the model of carbon-neutral development. 
2. Literature Review 
A study of the evolution of the carbon-neutral economy shows that this concept was studied only from a theoretical 
point of view in the early stages of this concept. Since 2019 it has become a priority for development among all 
countries. Carbon neutrality implies mass transformation from traditional energy to renewable (alternative) and 
complete thermal modernization, modification of the production sector in energy-saving and energy efficiency, 
innovative changes in treatment systems and recycling, etc. A critical engine for developing a carbon-neutral 
economy in the national economy is a set of mechanisms and tools to increase energy efficiency through 
innovative sustainable development (Ziabina, 2019; Ziabina, 2021). 
It should be noted that the transition to a carbon-neutral economy depends primarily on the efficiency of the 
energy sector, which is of strategic importance to the country. The problem of increasing the energy efficiency 
level in Ukraine is one of the essential issues to ensure sustainable innovation development and the country's 
energy independence. Domestic and scientists from abroad (Pavlyk, 2020; Palienko, Lyulyov, Denysenko, 2017; 
Taliouris, Trihas, 2017; Molotok, 2020; Palienko, Lyulyov, 2018) pay great attention to the study of the impact 
of innovation and investment determinants on the development of energy efficiency of the national economy and 
how the level of energy efficiency of the country affects macroeconomic stability and competitiveness.. 
I.M. Mazur (Mazur, 2014), in his research, pays attention to the main problems of the development of energy-
efficient enterprises in the national economy of Ukraine, improving their energy security and maximizing their 
impact on the environment by increasing energy efficiency. 
In particular, today, the scientific community focuses on evolutionary theories of energy efficiency of the national 
economy in the context of sustainable and carbon-neutral development through bibliometric analysis. Thus, in a 
scientific publication (De la Cruz-Lovera, Perea-Moreno, de la Cruz-Fernández, Alvarez-Bermejo, & Manzano-
Agugliaro, 2017), the authors conducted a detailed analysis using scientometric databases Scopus and Web of 
Science and VOSviewer software on the significant contribution of the international community, higher education 
institutions and scientific societies to the coverage of problems and ways to solve them in the field of sustainable 
development and energy efficiency in the context of the formation of energy-saving infrastructure. 
Accordingly, a large number of scientific papers are devoted to the study of energy efficiency of the national 
economy (Ziabina, & Pimonenko, 2020; Gavrilko, Gavrilko, & Gushtan, 2018; Ziabina, & Pimonenko, 2020), 
the study of indicators and determinants that affect it, as well as its methods increase in the context of energy 
saving and the level of energy security of the country. 
Scientific papers (Ziabina, 2014; Komelina, & Boldyreva, 2019; Tovmasyan, 2019) pay special attention to 
sustainable development in the promotion of renewable energy sources in the European Union, namely the 
introduction of carbon-neutral development, considering potential economic, climate and social opportunities of 
each region in combination with the environmental policy of the European Union. 
The authors of the articles (Liulov, Pimonenko, Stoyanets, & Letunovska, 2019; Lyulyov, & Pimonenko, 2017) 
consider the essence of green investing as one of the effective methods of developing a carbon-neutral economy 
in Ukraine and the world in general. There are such concepts as greenwashing and its features in marketing 
communications in the process of green investment development. 
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Chigrin Olena Yuriyivna, in her works (Chigrin, & Scherbak, 2011; Pimonenko, Chygryn, & Luylov, 2018), 
considers the main trends of global consumption, in particular, green consumption as a systemic and holistic 
approach that affects the development of renewable energy sources in the world. 
Domestic and foreign scientists in their publications (Bozhkova, Ptashchenko, Saher, & Syhyda, 2018; Chygryn, 
Bilan, & Kwilinski, 2020; Korobets, Panchenko, Harust, Us, & Pavlyk, 2020; Panchenko, Harust, Us, Korobets, 
& Pavlyk, 2020; Pimonenko, Lyulyov, & Chygryn, 2018; Pimonenko, 2018; Pimonenko, & Lushchik, 2017; 
Pimonenko, & Lyulyov, 2019; Pimonenko, 2019; Pimonenko, 2019) actively investigate the impact of marketing 
determinants on the level of national energy efficiency by increasing interest and promoting green investment 
both at the level of private households and at the macroeconomic level. These studies reveal the essence of green 
branding, green investments, and their role in developing energy-efficient and energy-independent state. 
The articles of many foreign scientists (Caruso, Colantonio, & Gattone, 2020; Nasr, Kashan, Maleki, Jafari, & 
Hashemi, 2020) explore the main areas of energy efficiency and energy saving through the introduction of solar 
photovoltaic panels, heating devices, wind turbines, etc. 
The authors (Sineviciene, Sotnyk, & Kubatko, 2017) investigated energy efficiency and energy consumption 
trends and their trends in Eastern Europe from 1996 to 2013. According to the study results, the dependence of 
the level of GDP on energy efficiency and energy consumption was established. It is also worth noting the study 
(He, 2019; Mačaitytė, Virbašiūtė, 2018; Karakasis, 2017), which provides generalized arguments and 
counterarguments on the impact of institutional factors on the environment and the level of energy security. 
In a scientific paper (Uzar, 2020), the authors investigated solar photovoltaic technology’s relevance. They 
presented a five-stage model developed to assess the roof of the house’s photovoltaic potential, taking into account 
geographical, climatic and technical aspects. 
It is necessary to note scientific works (El Amri, Boutti, Oulfarsi, Rodhain, Bouzahir, 2020; Khadidja, Bachir, 
2018; Kouassi, 2018; Yiu, Saner, Bardy, 2020; Bonamigo, Mendes, 2019) in which the policy in the direction of 
reduction is investigated, carbon dioxide emissions, as well as the main financial, economic, environmental and 
social determinants that can both positively and negatively affect the development of a carbon-neutral model in 
terms of different countries. 
3. Methodology and research methods 
The study of the patterns of development of the theory of energy efficiency management of the national economy 
took place in several successive stages. The first stage of the research is to identify the search and formation of 
relevant information in the scientometric databases Scopus and Web of Science and the Google search engine 
using Google Trends tools. A sample of 48,888 publications and 21,725 search queries (keywords: energy policy, 
energy efficiency, sustainable development) in the period from 2000 to 2020 was generated for analysis. In the 
second stage, we use bibliometric analysis with the help of imported data using VOSViewer v.1.6.10 toolkit for 
trend analysis – Google Trends. 
4. Results 
In the first stage the results of the study of existing scientific papers, indexed by scientometric databases Scopus 
and Web of Science, show that the most significant scientific output in the number of articles examining the 
energy efficiency of the national economy in the world was formed in 2014 and to date ( Fig. 1). In 2014, the 
number of scientific publications devoted to energy efficiency research began to grow. This trend is explained by 
the irreversible consequences of climate change in the world, as well as the development and approval by the UN 
General Assembly of the Action Plan “Transforming our world: Agenda for sustainable development until 2030” 
(https://www.president.gov.ua/documents/7222019-29825). At the end of 2019, the number of scientific 
publications covering the scientific results of research on the development of energy efficiency increased by 123% 
compared to 2014.  
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Figure 1. The results of the analysis of the synchronization of trends for search queries “sustainable 
development”, “energy policy”, “energy efficiency” in the Google search engine using the Google Trends 
toolkit 
Source: built by the author based on data (Ziabina, 2021) and Google Trends. 
 
Figure 2. Dynamics of the number of scientific publications devoted to the study of energy efficiency of 
the national economy, indexed by scientometric databases Scopus and Web of Science 
Source: built by the author based on data (Ziabina, 2021) and Scopus та Web of Science. 
To study in detail, the change in the level of interest of society and the scientific community on the energy 
efficiency of the national economy, the frequency of search queries "energy policy", "energy efficiency", 
"sustainable development" (Figures 1-5) in the Google search engine was analyzed. The Google Trends toolkit 
was used to generate the relevant information. The results of the study show that the maximum number of requests 
for the term "energy policy" falls on 2019 (271 requests), for the word "energy efficiency" - for 2019 (554 bids), 
and the term "sustainable development" - for 2015 ( 799 requests). The corresponding results correlate with each 
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Figure 3. Topographic map of the world, showing the number of requests for the term “energy 
efficiency” (2004-2019). (Color intensity depends on the percentage of queries) 
Source: built by the author based on data (Ziabina, 2021) and Google Trends. 
The analysis also identified the top 10 countries most interested in energy efficiency (Table 1). Australia, the 
United Kingdom, Singapore, Hong Kong, Kanata, Ireland, the United States, New Zealand, South Africa and 
Cyprus were most interested. 
Table 1. The level of interest in the world by term “energy efficiency” (2004–2019) 
№  Country  Interest level,% 
1 Australia 100 
2 UK 80 
3 Singapore 80 
4 Hong Kong 78 
5 Canada 67 
6 Ireland 62 
7 United States 57 
8 New Zealand 57 
9 The South African Republic 53 
10 Cyprus 47 
Source: built by the author based on data (Ziabina, 2021) and Google Trends. 
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Figure 4. Topographic map of the world, showing the number of queries by term “sustainable 
development” (2004-2019). (Color intensity depends on the percentage of queries) 
Source: built by the author based on data (Ziabina, 2021) and Google Trends. 
The study identified the most popular queries for the term “energy efficiency” – energy efficiency, credit for 
energy efficiency, energy efficiency management, and calculating energy efficiency, energy efficiency ratio and 
others. These results confirm the relevance of the topic studied by the author. 
The analysis also revealed the top 10 countries whose populations are most interested in sustainable development 
(Table 2). The most curious were Solomon Islands, Lesotho, Bhutan, Malawi, Botswana, Fiji, Eswatini, 
Zimbabwe, Zambia, and Uganda. 
Table 2. The level of interest in the world by term “sustainable development” (2004–2019) 
№  Country  Interest level,% 
1 Solomon Islands 100 
2 Lesotho 82 
3 Butane 79 
4 Malawi 63 
5 Botswana 63 
6 Fiji 61 
7 Eswatini 59 
8 Zimbabwe 59 
9 Zambia 55 
10 Uganda 55 
Source: built by the author based on data (Ziabina, 2021) and Google Trends. 
The study results revealed the most popular queries for the term “sustainable development” – sustainable 
development goals, UN sustainable development goals, sustainable development in India, what is sustainable 
development, the importance of sustainable development. 
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Figure 5. Topographic map of the world, showing the number of requests for the term “energy policy” 
(2004-2019). (Color intensity depends on the percentage of queries) 
Source: built by the author based on data (Ziabina, 2021) and Google Trends. 
The analysis also revealed the top 10 countries whose populations are most interested in energy policy issues 
(Table 3). 
Table 3. The level of interest in the world in terms of “energy policy” (2004–2019) 
№  Country  Interest level,% 
1 Ghana 100 
2 Uganda 97 
3 Ethiopia 92 
4 Kenya 50 
5 Nigeria 46 
6 Australia 43 
7 Ireland 40 
8 United States 40 
9 UK 39 
10 Singapore 38 
Source: built by the author based on data (Ziabina, 2021) and Google Trends. 
 
According to the analysis of the intensity of interest in the study of selected terms – “energy efficiency”, 
“sustainable development”, and “energy policy” – Ukraine has the following meanings: 
– level of interest in the term “energy efficiency” – 26%; 
– level of interest in the term “sustainable development” – 12%; 
– level of interest in the term “energy policy” – 10%. 
The analysis revealed the sectoral structure of research areas and identified the dominant subject areas in which 
scientists explore the energy efficiency of the national economy (Fig. 6). 
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Figure 6. Subject areas within which the scientific community researches energy efficiency issues 
Source: built by the author based on Scopus and Web of Science data. 
In particular, it should be noted that the ranking by the volume of published research is the subject area - ecology 
(34.39% of all published research on the search for "energy efficiency" in scientometric databases Scopus and 
Web of Science). Accordingly, the scientific society once again cites the indisputable facts of a direct correlation 
between energy efficiency and the state of the environment. In second place - technical sciences (18.14%), and in 
third place - the study of energy efficiency in the energy sector. 
To analyze the demand for relevant scientific achievements, an array of bibliometric data was formed and ranked 
according to the number of citations, resulting in the top 10 most cited scientific publications in scientometric 
databases Scopus and Web of Science (Table 4). 
Table 4. Top 10 most cited researchers in the field of energy efficiency from 2000 to 2020 
№ Article title 
Number of 
citations 




1 2 3 4 5 6 7 
1 
Energy efficiency and consumption – 
the rebound effect – a survey 
1075 939 
Greening L. A., 
Greene D.L., 
Difiglio C. 
2000 Energy Policy 
2 
Total-factor energy efficiency of 
regions in China 
784 485 
Hu J.-L., Wang 
S.-C. 
2006 Energy Policy 
3 
Review of passive PCM latent heat 
thermal energy storage systems 
towards buildings’ energy efficiency 
533 233 
Soares N., Costa 







Energy Efficiency in the Future 
Internet: A Survey of Existing 
Approaches and Trends in Energy-
Aware Fixed Network Infrastructures 
521 399 
Bolla R., Bruschi 















Putting renewables and energy 
efficiency to work: How many jobs 
can the clean energy industry generate 
in the US? 
327 241 
Wei M., Patadia 
S., Kam-   men 
D. M. 









Energy Business, management and accounting
Social sciences Earth and planet sciences
Economics, econometrics and finance Chemical engineering
Others
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Table 4 (cont.). Top 10 most cited researchers in the field of energy efficiency from 2000 to 2020 
№ Article title 
Number of 
citations 





Polices for increasing energy 
efficiency: Thirty years of experience 
in OECD countries 
301 207 
Geller H., Harrin-
gton P., Rosen-  
feld A. H., 
Tanishi- ma S., 
Unander F. 
2006 Energy Policy 
8 
Chinese regional industrial energy 
efficiency evaluation based on a DEA 
model of fixing non-energy inputs 
284 178 
Shi G.-M., Bi J., 
Wang J.-N. 
2010 Energy Policy 
9 
Jevons’ Paradox revisited: The 
evidence for backfire from improved 
energy efficiency 
282 203 Sorrell S. 2009 Energy Policy 
10 Energy efficiency – a critical view 282 169 Herring H. 2006 Energy 
Source: formed by the author on the basis of (Ziabina, 2021) and Scopus database. 
Table 4 shows the titles of articles, number and index of citations, the impact of the cited weighted field (reflects 
the quality of citation of relevant scientific work with similar works, taking into account the year of publication, 
type of scientific work and field of knowledge in which the study is published), authors, year of publication and 
publisher. 
In the first place in terms of the number of citations and with the most extensive index of citations, the article by 
Lorna Greening, David Green and Carmen Difiglio (Greening, Greene, & Difiglio, 2000), which reflects a 
bibliographic and empirical study of the dependence of energy efficiency and consumption in the United States. 
The authors analyzed the most promising areas of energy efficiency and presented the results of empirical 
evidence for responsible consumption at the micro and macro levels of energy resources as an alternative way to 
increase energy efficiency. 
In the second-cited scientific publication (Table 4), the authors (Hu, & Wang, 2006) analyzed the energy 
efficiency of twenty-five regions of China regarding the overall energy efficiency ratio and found a significant 
direct relationship between the level of energy efficiency and economic growth. 
In third place in terms of citations is a scientific article related to the study of passive storage systems for thermal 
energy with hidden thermal energy to increase the energy efficiency of buildings (Soares, Costa, Gaspar, & 
Santos, 2013). 
Scientific works by R. Bolla, R. Baidjolov, F. Davoli (Bolla, Bruschi, Davoli, & Cucchietti, 2011), devoted to the 
study of prospects for energy consumption by future generation power grids and a detailed review of new 
technologies and projects, can be implemented in the economic sphere and reconstruction infrastructure of the 
country to reduce the carbon pressure on the environment and increase the energy efficiency of the national 
economy. 
Olcott Hunt and Michael Greenstone, in their scientific publication "Are there gaps in energy efficiency?", Which 
is ranked fifth among the most cited publications on the energy efficiency of the national economy (Allcott, & 
Greenstone, 2012), explore possible options for energy development, efficiency from different scientific angles. 
In particular, the authors consider increasing the energy efficiency level through consumer savings, provided that 
reducing household income or the development of energy efficiency through solid investment. 
Scientific publications (Geller, Harrington, Rosenfeld, Tanishima, & Unander, 2006; Herring, 2006; Shi, Bi, & 
Wang, 2010; Sorrell, 2009; Wei, Patadia, Kammen, 2010) investigate the positive and negative effects of rapid 
growth, energy efficiency and the question of how energy efficiency policy and the introduction of renewable 
energy sources affect the national economy. 
As part of the study of energy efficiency in the context of the green energy transition, four scientific alliances 
were identified (Fig. 7): 
SocioEconomic Challenges, Volume 5, Issue 1, 2021   
ISSN (print) – 2520-6621, ISSN (online) – 2520-6214 
126 
– the first scientific alliance (green), with fourteen scientists from China, Switzerland and Singapore; 
– the second scientific alliance (blue) has the most prominent geographical structure and has eleven scientists 
from China, the United States, Austria and Denmark; 
– the third scientific alliance (red), which includes fourteen scientists from three countries (Taiwan, China, 
USA). 
The fourth scientific alliance (yellow), which has the smallest number of scientists (7 scientists), covers countries 
like China, the USA, and Canada. 
 
Figure 7. Visualization map of international scientific alliances for energy efficiency research of the 
national economy based on the results of analysis of citations in scientific publications indexed by Scopus 
and Web of Science databases 
Source: built by the author on the basis of (Ziabina, 2021) and Scopus and Web of Science databases using VOSviewer software. 
Let us consider in more detail the geographical structure of scientific publications on the study of energy efficiency 
of the national economy, indexed by the Web of Science database (Fig. 8). From the visualization map (Fig. 8) it 
is possible to note the top 10 countries in the world, whose scientists are actively publishing their scientific work, 
indexed by the scientometric database Web of Science: 
1) China – 19.974%; 
2) the United States of America – 18.692%; 
3) the Great Britain – 5.633%; 
4) Germany – 5.231%; 
5) Italy – 4.145%; 
6) India – 3.638%; 
7) South Korea – 3.515%; 
8) Japan – 3.218%; 
9) Spain – 3,049%; 
10) Canada – 3.045%. 
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Figure 8. Visual map of the results of the bibliometric analysis to identify countries whose scientists 
during 1990-2020 were the most active in research on the energy efficiency of the national economy 
Source: built by the author based on (Ziabina, 2021) and databases Scopus and Web of Science. 
At the same time, other countries have a share of publications of 3% and below. These statistics confirm the 
hypothesis of invariability of relevance in energy efficiency research of the national economy in developing 
countries and need an appropriate vector of development and the G7 (“G7”). It proves that energy efficiency needs 
to be constantly studied, improved, and analyzed to continuously obtain favourable results for the functioning of 
the national economy and maintain energy security and independence. 
To determine promising areas of research on energy efficiency of the country, a co-occurrence analysis was 
performed using VOSviewer software. The results of the analysis allowed to cluster the interdisciplinary 
relationships of research on the theory of energy efficiency of the national economy, which is shown in Figure 9. 
The results of the analysis of the density of relationships between keywords revealed six interdisciplinary clusters 
of research on energy efficiency in the context of the transition of the national economy to a carbon-neutral model 
of its development (Fig. 9): 
– Red cluster 1 “State regulation of the energy sector”, which combines 309 terms related to the study of state 
regulation of the national economy’s energy sector. The keyword in the cluster is “energy policy”, the 
frequency of using the keyword in the sample of scientific publications is 2,563, and the density of links 
between the formed example of keywords is 915; 
– Green cluster 2, “Sustainable development of the energy sector of the national economy”, combines 188 terms 
related to the study of sustainable development of the energy sector. The keyword in the cluster is “sustainable 
development”, the frequency of use of the keyword in the sample of scientific publications is 2,463, and the 
density of links between the formed example of keywords is 915; 
– Blue cluster 3, “Impact of the energy sector on the environment”, combines 182 terms related to studying the 
energy sector’s impact on the environment. The keyword in the cluster is “fossil fuel”, the frequency of 
keyword use in the sample of scientific publications is 633, and the density of links between the formed 
example of keywords is 865; 
– Yellow cluster 4 “Tools for improving the national economy’s energy efficiency”, which combines 134 terms 
related to the study of tools for improving the energy efficiency of the national economy. The keyword in the 
cluster is “energy efficiency”, the frequency of using the keyword in the sample of scientific publications is 1,528, 
and the density of links between the formed example of keywords is 911. 
SocioEconomic Challenges, Volume 5, Issue 1, 2021   
ISSN (print) – 2520-6621, ISSN (online) – 2520-6214 
128 
 
Figure 9. Clustering of identified interdisciplinary relationships of research on the theory of energy 
efficiency of the national economy 
Source: built by the author based on Scopus and Web of Science databases using VOSviewer software. 
– Purple cluster 5 “Green technologies to improve the energy efficiency of the national economy”, which 
combines 80 terms related to the study of the implementation of green technologies to improve the national 
economy’s energy efficiency. The keyword in the cluster is “sustainable energy”, the frequency of use of the 
keyword in the sample of scientific publications is 457, and the density of links between the formed example 
of keywords is 801; 
– blue cluster 6 “Smart energy networks in the energy sector of the national economy”, which combines 27 
terms related to the study of the development of intelligent energy networks in the energy sector of the national 
economy. The keyword in the cluster is “smart grids”, the frequency of use of the keyword in the sample of 
scientific publications is 325, and the density of links between the formed example of keywords is 695. 
All selected clusters (Fig. 9) have a high density of interconnection, which confirms the interdisciplinary nature 
of the theory of energy efficiency of the national economy. 
 
Figure 10. Visualization map of the identified interdisciplinary relationships of energy efficiency between 
the studied clusters 
Source: built by the author based on Scopus and Web of Science databases using VOSviewer software. 
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Bibliometric analysis using VOSViewer v. 1.6.10 allowed to identify and visualize the temporal measurement of 
the six stages of evolution of the theory of energy efficiency of the national economy: 
1. until 2013, research was focused on studying the problems of the energy sector of the national economy and 
the study of the negative impact of the concentration of greenhouse gases in the environment; 
2. in 2013–2014, research focused on energy saving as a new vector of state policy to ensure energy security of 
the national economy; 
3. in 2014-2015, research was focused on the formation of determinants of improving the energy efficiency of 
the national economy in the context of achieving sustainable development goals; 
4. in 2015–2016, research focused on tools for the dissemination of green energy and assessing the effectiveness 
of the introduction of renewable energy sources to increase the energy efficiency of the national economy; 
5. in 2016-2017, scientists focused on the study of energy services, the effectiveness of attracting green 
investment in energy-efficient projects; 
6. from 2017 until today, the scientific society pays close attention to the determinants of energy efficiency in 
the context of the transition of the national economy to a carbon-neutral model of its development.  
7. Conclusion 
The results of trend analysis of the evolution of energy efficiency theory of the national economy using Google 
Trends, Scopus Tools Analysis, and Web of Science Results Analysis revealed the convergence of trends between 
queries in the Google search engine and scientometric databases Scopus and Web of Science. A sample of 48,888 
publications and 21,725 search queries (keywords “energy policy”, “energy efficiency”, “sustainable 
development”) was generated for analysis. It is established that 2014 is a turning point in the level of interest of 
society and the scientific community in energy efficiency of the national economy, as evidenced by a significant 
increase in energy efficiency publications indexed by scientometric databases Scopus and Web of Science, as 
well as the number of searches – users. This growth is due to the development and approval by the UN General 
Assembly of the Action Plan “Transforming our world: Agenda for sustainable development until 2030”, one of 
the goals of which is to increase the energy efficiency of the national economy. 
Bibliometric analysis using VOSViewer v. 1.6.10 allowed to identify and visualize the temporal measurement of 
the six stages of evolution of the theory of energy efficiency of the national economy: 
1. until 2013, research was focused on studying the problems of the energy sector of the national economy; 
2. in 2013–2014 – on energy saving as a new vector of the state policy of ensuring energy security of the national 
economy; 
3. in 2014–2015 – on the determinants of improving the energy efficiency of the national economy in the context 
of achieving sustainable development goals; 
4. in 2015–2016 – on the instruments of green energy dissemination to increase the energy efficiency of the 
national economy; 
5. in 2016–2017 – on the study of energy services, attracting green investments in energy-efficient projects; 
6. from 2017 to the present – on the determinants of energy efficiency in the context of the transition of the 
national economy to a carbon-neutral model of its development. 
Scientific alliances that explore energy efficiency within a green energy transition concept are international and 
non-geographically localized. The largest are Alliances 1 and 3, which bring together scientists from China, the 
United States, Switzerland and Taiwan. 
The results of the analysis of the density of relationships between keywords revealed six interdisciplinary clusters 
of research on energy efficiency in the context of the transition of the national economy to a carbon-neutral model 
of its development: 
– cluster 1 combines research on state regulation of the energy sector of the national economy; 
– cluster 2 – on sustainable development of the energy sector of the national economy; 
– cluster 3 – on the impact of the energy sector on the environment; 
– cluster 4 – on instruments for improving the energy efficiency of the national economy; 
– cluster 5 – on the implementation of green technologies to improve the energy efficiency of the national 
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economy; 
– cluster 6 – on the development of intelligent energy networks in the national economy’s energy sector. 
All selected clusters have a high density of interconnection, which confirms the interdisciplinary nature of the 
theory of energy efficiency of the national economy. 
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